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A. Introduction 

MOE Policy 08-01 "Levels of Treatment for Municipal and Private Sewage Treatment 
Works Discharging to Surface Waters", describes the levels of treatment required 
by sewage treatment works discharging to surface waters In Ontario. The 
Ministry of the Environment In accordance with Section 24 of the Ontario Water 
Resources Act issues a Certificate of Approval for each WPCP in Ontario. The 
Certificate of Approval sets effluent quality standards to which the WPCP must 
comply. The parameters include, but are not limited to, BOD5, Suspended Solids, 
Phosphorus, Nitrogen and Bacteria. 

WPCP compliance 1s based upon an annual average of effluent quality. From 1981 
to 1985 out of some 400 facilities evaluated, approximately 100 were out of 
compliance on an annual basis. 

Some 301 of the facilities failed on a consistent basis over the last 3 years. 
Consequently, the remaining 70S of non-compliant facilities fail on a random 
basis. 

The International Joint Commission ( IJC) now requires that compliance of WPCP's 
discharging to the Great Lakes plants be assessed on a monthly basis for 
phosphorus. Of the 250 plants reported in the 1985 municipal wastewater 
treatment facilities discharge report that were assessed for effluent phosphorus 
compliance, 132 were determined to be out of compliance on a monthly basis. 
This compares to only 55 of these facilities being out of compliance with 
phosphorus removal requirements on a annual basis. 

Sewage treatment works are generally designed and operated to meet an annual 
effluent quality criterion, with periodic monthly non-compliance occurlng during 
periods of high spring flows, plant upset or Inadequate operations, etc. 

The information contained herein consists of a preamble and general terms of 
reference for the "Plant Consultant" for the purpose of assessment and 
recommendation for remedial action of selected non-complying WPCPs where no 
remedial action 1s currently in place. The largest number of non-complying 
facilities are lagoon systems. 

It is not intended that the Plant Consultant assess the sludge treatment and 
disposal portion of the WPCP except to the extent that sludge treatment Impacts 
on plant effluent quality. 

The intention 1s for a "Project Committee" to be struck for each WPCP. The 
Committee will consist of municipal representatives and MOE representatives. 
This Committee will formulate a set of specific terms of reference for the Plant 
Consultant, using the general terms of reference contained herein as the basis. 
It 1s Important that the same general approach be utilized for all plants; 
therefore, only limited specific inclusions should be allowed 1n the specific 
terms of reference. 

It is further intended that the Project Committee will select a Plant Consultant 
to carry out work described in the specific terms of reference. The Project 
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Committee will also review the progress of the work and evaluate the final 
report. Following is a description of the responsibilities of the Project 
Committee and Plant Consultant who will be involved in each plant study. 



B. Basic Premise of the WPCP Non-Compliance 

Assessment and Correction Program 



The water pollution control plants in Ontario have treatment processes directed 
at the reduction of BOD5, Suspended Solids, phosphorus and in some cases, 
nitrogen and bacteria on effluents discharged to the receiving body of water. 

Because of the large number of plants not meeting Policy 0801 and/or their 
Certificate of Approval requirements a WPCP Non-Compliance Assessment and 
Correction Program is desired for Ontario plants. The purpose of the proposed 
program is to document and review present conditions and to determine corrective 
action required to bring plants into compliance with Policy 0801 and/or their 
Certificates of Approval with emphasis on better utilization of existing plant 
facilities and if necessary, recommending capital expenditure. 

C. Project Committee 

The Project Committee for the study will co-ordina'.e the WPCP Non-Compliance 
Assessment and Correction Program by carrying out sucn tasks as: 

Assembling existing data 

Participating in development of the specific terms of reference and 

selection of Plant Consultant for each plant 

* Liaison with Plant Consultants, Municipal Representatives and MQE 
regarding progress reports, meetings, and final reports 

Develop data base for capital works construction cost estimates. 

Develop micro-computer based data reporting system based on appendices 

of the Terms of Reference 



D. Plant Consultant 



A Plant Consultant will be selected by the Project Committee to carry out a 
non-compliance assessment and correction study for each non-compliant WPCP. 

The purpose and general work tasks are outlined along with specific elements of 

work in each task. The study has been organized with a team approach in mind; 

thus, progress reports and a meeting with the Project Committee are required as 
work progresses. 
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It is not the intent of this study to provide a detailed implementation scheme 
for plant rehabilitation if required; however, it is necessary to scope the 
feasible short and long-term process modifications, if required, to achieve 
optimum effluent quality. 

All information provided in the study must conform to the Ministry's 
"Metrication Guidelines for Consulting Engineers", and existing information used 
from all designs, drawings, specifications, etc., for this project must also be 
converted into metric (SI) units. 

The Plant Consultant must provide staff who have extensive experience in the 
design and evaluation of existing water pollution control plants. These staff 
members will maintain direct involvement in all phases of the project. 

E. General Terms of Reference 

Following are the general terms of reference for a study to evaluate a plant in 
the WPCP Non-Compliance Assessment and Correction Program. 



Work Tasks 

1. Receive a package of available information on the plant from the MOE. 
Review the information provided, meet with tne MOE staff and Project 
Committee to discuss the project and obtain preliminary information. 

2. Document the characteristics and quantity, of plant influent and effluent 
and appropriate intermediate steps. 

3. Define the present treatment processes and operating procedures to 
determine reasons for non-compliance. 

4. Assess methods of meeting Policy 0801 and/or the Certificate of Approval 
criteria, which would utilize the existing capital works of the plant. 
Evaluate the efficiency of the plant and sensitivity of operation assuming 
optimum performance of the plant. Submit a progress report to the Project 
Committee. 

5. Develop recommendations for major capital works required to give the plant 
the ability to meet Policy 0801 and/or its Certificate of Approval. Work 
Task No. 4 assessed methods of meeting Policy 0801 and/or the Certificate 
of Approval criteria which would utilize the existing capital works of the 
plant. Work Task No. 5 is to be carried out after the plant has been 
optimized utilizing existing facilities with minor modifications. 

6. Develop a strategy for implementing short term and long term modifications, 
capital works and operational changes to allow the plant to meet Policy 
0801 and/or its Certificate of Approval criteria. Meet with the Project 
Committee at the conclusion of this work to review the report information. 

7. Prepare 7 copies of the draft report and submit to the Project Committee. 



^ 
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8. Review the Project Committee's comments and prepare 25 copies of the final 
report . 



WPCP NON-COMPLIANCE ASSESSMENT 

AND CORRECTION PROGRAM 

PAGE 5 



WORK TASK NO. 1 



1. RECEIVE A PACKAGE OF AVAILABLE INFORMATION ON THE PLANT FROM THE MOE. 

REVIEW THE INFORMATION PROVIDED, MEET WITH THE MOE STAFF TO DISCUSS THE 
PROJECT AND OBTAIN PRELIMINARY INFORMATION. 



Elements of Work 

(a) Obtain available information from the MOE concerning the plant. 

(b) Review the information and otherwise prepare for a meeting to initiate work 
on the project, including preparation of a schedule of manpower staff 
requirements and timing. 

(c) Meet with the MOE to discuss the available data, the terms of reference, 
the project staff and work schedule. 

(d) Obtain name of plant contact. Telephone plant contact and obtain 
preliminary plant information as noted in Appendix A. 

(e) Arrange for initial meeting with plant operations staff and arrange for a 
plant tour. Appendix B outlines the topics of the initial meeting and 
plant tour. 



I 
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WORK TASK NO 2 



2. DOCUMENT THE CHARACTERISTICS AND QUANTITY OF PLANT INFLUENT AND EFFLUENT 
AND APPROPRIATE INTERMEDIATE STEPS. 



Elements of Work 

(a) Tabulate plant data using format presented in Appendix C and K. 

(b) Review and assess the data tabulated. Compare the flow data collected to 
typical per capita flows with a view to possible sewer infiltration or 
bypassing prior to reaching the plant. 

(c) Document a summary, based on two (2) years of data of the raw sewage and 
plant effluent to demonstrate seasonal trenas in raw sewage and plant 
effluent quality. Document the source of all information. Assess the 
validity of the data, comparing plant and outside laboratory data if 

available. 

(d) Identify and recommend all other raw sewage aid plant effluent quality 
concerns which should be considered part of thr assessment phase of this 
program. 
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WORK TASK NO. 3 



DEFINE THE PRESENT TREATMENT PROCESSES AND OPERATING PROCEDURES TO 
DETERMINE REASONS FOR NON-COMPLIANCE. 



Elements of Work 

(a) Where drawings are available, assemble record drawings to document the 
general site layout and the interrelationship of major plant components. 
If not already available, prepare a progress flow diagram (PFD) of the 
plant operation. 

(b) Prepare a simplified mass flux diagram indicating the solids balance in 
the plant. Note any inconsistancies in the solids balance that could 
point to factors affecting effluent compliance. 

(c) Prepare a photographic or video record of the plant facilities, 
illustrating all of the process components including sidestreams and 

chemical feed systems. 

(d) Tabulate the design data for all the plant corr^onents, with emphasis on 
the process operation. Refer to Appendix G. "his information must be 
confirmed by field observations. Compare actus" loading rates with design 
data. Utilize Appendix J and K to report perf;rmance data. 

(e) Prepare a summary of how the plant is operated including process control 
systems and chemical additions. Utilize Appendix H to help define plant 
operations. Utilize Appendix I to report on maintenance procedures. 

(f) Complete checklist for performance limiting factors contained in Appendix 

D. 

(g) Complete NCACP summary sheet for ranking performance limiting factor 
contained in Appendix E. 
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WORK TASK NO. 4 



4. ASSESS METHODS OF MEETING POLICY 0801 AND/OR THE CERTIFICATE OF APPROVAL 
CRITERIA WHICH WOULD UTILIZE THE EXISTING CAPITAL WORKS OF THE PLANT. 
EVALUATE THE EFFICIENCY OF THE PLANT AND SENSITIVITY OF OPERATION ASSUMING 
OPTIMUM PERFORMANCE OF THE PLANT. SUBMIT A PROGRESS REPORT TO THE PROJECT 
COMMITTEE. 

Elements of Work 

(a) Using information obtained in previous work tasks, conduct an evaluation of 
possible process changes to achieve optimum performance. 

(b) Evaluate the feasibility of meeting Policy 0801 and/or Certificate of 
Approval effluent quality using the existing plant. This evaluation should 
consider maximum variations in raw sewage flow and quality even though 
field testing data may not be available during the initial phases of the 
work. 

(c) Describe the operational procedures; management strategies, staff training, 
and equipment required for various feasible at' rrnatives. Estimate the 
cost and sensitivity of operation of the alternatives. Use photographic 
reprints on mylar to illustrte recommended chafes. Uti 1 ize Appendix F for 
defining the administrative structure. 

d) Coordinate implementation of recommended changes. 

e) Submit a progress report to the Project Committee. 
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WORK TASK NO. 5 

5. DEVELOP RECOMMENDATIONS FOR MAJOR CAPITAL WORKS REQUIRED TO GIVE THE PLANT 
THE ABILITY TO MEET POLICY 0801 AND/OR ITS CERTIFICATE OF APPROVAL. -WORK 
TASK NO. 4 ASSESSED METHODS OF MEETING POLICY 0801 AND/OR THE CERTIFICATE 
OF APPROVAL CRITERIA WHICH WOULD UTILIZE THE EXISTING CAPITAL WORKS OF THE 
PLANT. WORK TASK NO. 5 IS TO BE CARRIED OUT AFTER THE PLANT HAS BEEN 
OPTIMIZED UTILIZING EXISTING FACILITIES WITH MINOR MODIFICATIONS. 



Elements of Work 

(a) Identify which process units are being loaded at greater than MOE design 
guidelines. 

(b) Identify process units which, though loaded beyond MOE design guidelines, 
are performing within effluent guidelines. 

(c) Identify process units which, even though not loaded up to MOE design 
guidelines, are not performing within guidelines. 

(d) Identify process unit that require capacity e „ansion and to what extent. 

(e) Recommend alternate process units not current", part of the plant that 
would allow the plant to meet Policy 0801 ^nd/or the Certificate of 
Approval. Indicate estimated construction costs, design costs and time 
for implementation. Construction cost estimates ire to be based on the 
data base developed by the Project Committee. 

(f) Submit a progress report to the Project Committee. 
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WORK TASK NO. 6 



DEVELOP A STRATEGY FOR IMPLEMENTING SHQPT TERM AND LONG TERM MODIFICATIONS, 
CAPITAL WORKS AND OPERATIONAL CHANGES T ALLOW THE PLANT TO MEET POLICY 
0801 AND/OR ITS CERTIFICATE OF APPROVAL CRITERIA. MEET WITH THE PROJECT 
COMMITTEE AT THE CONCLUSION OF THIS WORK TO REVIEW THE REPORT INFORMATION. 



Elements of Work 

It is not the purpose of this study to provide a detailed implementation 
schedule for the plant meeting Policy 0801 and/or its Certificate of 
Approval. It is however, necessary to determine feasible short and long 
term process modifications and capital works commitments to achieve Policy 
0801 and/or its Certificate of Approval requirements. 

(a) Prepare a list of modifications which should be considered for 
implementation. Provide an estimated cost for each of the proposed 
modifications or capital works. 

(b) Prepare a schedule for the implementation of m - ■ if ications or capital 
works. 

(c) Meet with the Project Committee at the plant t. -eview the proposed 
modifications or capital works. 
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WORK TASK NO. 7 
7. PREPARE 7 COPIES OF THE DRAFT REPORT AND SUBMIT TO THE PROJECT COMMITTEE. 

Elements of Work 

(a) The report must include all the information reported previously in the 
study. The information must be organized and presented in a logical and 
coordinated fashion. 

(b) A general table of contents for organizing the material in a manner 
consistent with other plant reports as provided in Appendix L. 

(c) Submit the draft report to the Project Conmittee for review. 

(d) Prepare a separate letter report containing any recommendation(s) 
concerning the need for additional field testing to cover raw sewage 
conditions not available during the period of this study. The Project 
Committee may decide to delay completion of the final report until field 
data can be obtained to confirm the prediction of performance for the 
worst case conditions. 
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WORK TASK NO 8 

8. REVIEW THE PROJECT COMMITTEE'S COMMENTS AND PREPARE 25 COPIES OF THE FINAL 
REPORT. 

Elements of Work 

(a) Conduct additional field testing if required. Discuss the implications of 
the results with the Project Committee if the results differ from the 
predicted performance. 

(b) Amend the report as per review comments, incorporating additional field 
data if required. 

(c) Submit copies of the final report to the MOE for distribution. 
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APPENDIX A 
PRELIMINARY PLANT INFORMATION TO BE OBTAtNED BY TELEPHONE 



Plant Name 



Phone Contact 
Position 



Phone No. Date 



Design Flow Current Flow 

Service Population 



Year Plant Built Most Recent Upgrade 

Directions to Plant 



Major Processes (type and si2e): 

Preliminary Treatment 

Primary Treatment 



Secondary Treatment 
Aeration basin 



Trickling filter 

Clarifier 

Disinfection 



Sludge treatment 



Unusual processes or equipment 



Any 


processes or major equipment currently 


not 


operational 


Who 


does 


performance 


monitoring tests? 
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Who does process control tests? 



What process control test equipment is available? 



Plant coverage (8 am - 5 pm, 24 hr. etc.) 
Work hours of key individuals 



Known conflicts with scheduling fieldwork 
Contact for scheduling fieldwork 



Administrator or owner (responsible Official) 
Who has records on the budget? 



Information resources (availability): 

As-built construction plans 

O&M manual 



Monitoring records 



Equipment literature 



APPENDIX 3 

AGENDA FOR INITIAL MEETING 
AND PLANT TOUR 
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APPENDIX B 
AGENDA FOR INITIAL MEETING AND PLANT TOUR 
PERSONNEL 

Obtain the name of persons associated with the WPCP who will be the primary 
sources of information for the assessment. 

Identify persons responsible for maintenance and process control. 

Arrange a meeting with the people most knowledgeable about the details of 
the WPCP. 

INITIAL INFORMATION 

Initial information should be obtained by telephone to estimate the extent of 
field work involved. 

Appendix B attached indicates information to be obtained. The plant 

superintendant should be contacted for this information. Bear in mind the 

information obtained may not be totally accurate and should be confirmed later 
in the assessment. 

Obtain an indication of past plant performance from slant personnel to provide 
an initial focus for the assessment. 

INITIAL MEETING 

a) Arrange a short meeting with the key WPCP personnel. Indicate the purposes 
of the meeting is to: 

initiate and coordinate field work 

explain the purpose of the program 

arrange for copy of plant budget information, certificate of approval, 
historical plant records, operating cost, sewer use bylaws, and any 
other available existing information. 

PLANT TOUR 

Arrange for an initial plant tour, the objective of which is to: 

familiarize review team with the plant layout 

preliminary assessment of design flexibility of process units 

provide an initial basis for discussions on performance, process 
control and maintenance 



^ 
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inspect maintenance facilities 

determine sampling points throughout the plant for both process control 
and compliance monitoring. 
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APPENDIX C 
GENERAL WPCP INFORMATION 



NAME AND LOCATION: 

Name of Facility 

Type of Facility 

Owner 



Administrative Office: 
Mailing Address 



Primary Contact 
Title 



Telephone No. 
Treatment Plant: 
Mail ing Address 



Primary Contact 
Title 



Telephone No. 



Directions to Plant 



B. RECEIVING WATERS 

Receiving Water 
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Tributary to 



Major River Basin: 

Comments: 
C. CERTIFICATE OF APPROVAL INFORMATION 
Plant Classification and Description 



Effluent Limits and Monitoring Requirements: 

Monitoring Sample 

C of A C of A Frequency Type 

Paramater Compliance Objective Required Required 

Flow, MLO 

BOD5, mg/L 

TSS, mg/L 



Total 

Phosphorus mg/L 

Fecal Col i form, 
no./lOO mL 

Chlorine Residual, 
mg/L 

pH, units 

Nitrogen TKN, 
mg/L 

Nitrogen NH3, 
mg/L 

Oil & Grease, 
mg/L 

Others 



Required Sample Location: 
Special Terms and Conditions: 
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MAJOR PROCESS TYPE 



E. DESIGN FLOW: 

Present Design Flow MLD 

F. UPGRADING AND/OR EXPANSION HISTORY (original construction, date completed, 
plant upgrade, date completed): 



PROPOSED UPGRADES: 



H. SERVICE AREA: 

Population Served, Industrial Contribution 
expressed as equivalent people per Capita Flow 



General Description (residential, approximate commerical and/or industrial 
contribution, etc.) 



PROCESS FLOW DIAGRAM: 



APPENDIX D 

WPCP NON-COMPLIANCE ASSESSMENT AND 
CORRECTION PROGRAM, CLASSIFICATION SYSTEM, 

CHECKLIST AND GUIDELINES FOR 
COMPLIANCE LIMITING FACTORS 



I 
I 
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CLASSIFICATION SYSTEM FOR PRIORITIZING COMPLIANCE-LIMITING FACTORS 

Rating Adverse Effect of Factor on Plant Performance 

A Major effect on a long-term repetitive basis 

B Minimum effect on a routine basis or major 

effect on a periodic basis 

C Minor effect 
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CHECKLIST OF COMPLIANCE-LIMITING FACTORS 



1 1 i 

1 Factor | Rating 1 Comments i 

i II ! 


i 1 1 

1 A. ADMINISTRATION | | 1 

I II 1 


i II 1 
1 1. Plant Administrators! 1 i 

1 1 


II i 
I a. Policies 1 1 1 

1 


1 1 1 
I b. Fami 1 iarity with I 1 I 
1 Plant Needs 1 1 1 

; I i 


! i ; i 

1 2. Plant Staff 1 1 1 

1 1 ! 1 


1 1 

1 a. Manpower | 1 1 

1 1 I 1 


! 
1 1) Number 1 1 1 

II 1 


1 
i 2) Plant Coveragel 1 1 

1 II 1 


1 1 
1 b. Morale 1 1 1 
1 1 1 


1 1 I 1 
1 1) Motivation 1 1 1 

1 II 1 


1 S 1 1 
1 2) Pay 1 1 1 

1 ,1 1 


1 1 1 
1 3) Supervision 1 I 1 

1 II I 


1 1 1 1 
1 4) Working 1 1 1 
1 conditions 1 1 1 

1 II I 


1 II 1 
1 3. Financial II 1 

i ; i i 
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1 ! 
I a. Insufficient 1 
I Funding 1 

1 


1 

1 b. Unnecessary 1 

1 Expenditures 1 1 

1 1 


! 1 ! 
1 c. Indebtedness 1 

1 1 1 


! i i 
I B. MAINTENANCE 1 | 

1 1 1 


1 1 1 
1 1. General 1 ! 

1 1 1 


1 1 J 
1 a. Housekeeping 1 

I 1 


1 1 
1 b. Equipment Age 1 

1 1 1 


1 I I 
1 c. Scheduling & | | 
1 Recording | | 

! t i 


1 1 1 
1 d. Manpower 1 1 

i ! 1 


1 1 
1 2. Preventive 1 
1 1 




1 1 
1 a. Lack of Program 1 
1 1 




1 1 
I b. References 1 
1 Available 1 

1 1 




1 1 
1 c. Spare Parts 1 
1 Inventory 1 

1 1 




1 1 
1 d. Workload 01s- I 
I tributlon 1 

1 1 




1 1 
1 3. Emergency 1 

i 1 
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t>. Critical Parts 
Procurement 



c. Technical I I I 

Guidance I I I 

I I I 



C. OESIGN 



1. Plant Loading 



a. Organic 



i 



b. Hydraulic 



I c. Industrial 



I 

| d. Toxic I 



e. Seasonal 
Variation 



I f. Infiltration/ I I 

I Inflow I I I 

I I I I 

I 1 I \ 

I g. Return Process I 

I Streams I I I 

I II 



!' 



2. Unit Design Adequacy 



a. Preliminary I I 

I I 1 



n 
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b. Primary 



c. Secondary 



1) Process 
Flexibility 



2) Process 
Controllability 



3) "Aerator" 



4) Clarifier 



d. Advanced Waste 
Treatment 



1) 



2) 



3) 



4) 



e. Disinfection 



f. Sludge Wasting 
Capability 



g. Sludge Treatment 



h. Ultimate Sludge 
Disposal 
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I 3. Miscellaneous 
i 



a. Plant Location 



b. Unit Process 
Layout 



c. Lack of Unit 
Bypass 



r 



d. Hydraulic Profile 



1) Flow Backup 



2) Submerged 
Weirs 



3) Flow Pro- 
portioning 
to Units 



e. Alarm Systems 



f. Alternate Power 
Source 



g. Process 
Automation 



1) Monitoring 



2) Control 
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h. Lack of Standby I 
Units for Key I 
Equipment i 
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i . Laboratory Space 
and Equipment 



j. Process I 
Accessibil ity fori 
Samp 1 i ng I 



T 



k. Equipment 

Accessibil ity fori 
Maintenance I 



1. Plant In- 

operability Due 
to Weather 



m. 1 

1 


1 
1 
1 


n. 

1 


1 

1 
1 


1 1 
D. OPERATION 1 1 

1 1 


! 1 
1. Staff Qualifications! 1 

1 1 


1 
a. Ability 1 

1 


i 

1 
1 


1 1 
1) Aptitude 1 1 

1 1 


1 

2) Level of 1 

Education I 


1 

1 

i 

i 


b. Certification 


I 
i 

i 
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i 1 1 

1 1) Level of 1 1 
Certification I 1 

1 1 1 


I i i i 
j 2) Training 1 I 

I 1 


1 1 1 
1 c. Sewage Treatment 1 i 

Understanding I I I 

1 1 


I i : ! 

I d. Insufficient Timel 1 1 

I on the Job 1 

1 (new personnel) 1 1 1 

i 1 1 


1 i 1 ! 
1 2. Testing 1 1 

1 11 1 


1 i I 
1 a. Performance 1 
Monitoring 1 1 

1 1 1 


I 1 I 1 
i b. Process Control 1 

1 Testing 1 1 1 
1 1 


1 II l 

1 3. Process Control 

1 Adjustments 1 1 1 

1 ! 


1 II l 

1 a. Operator Ap- 1 

1 lication of 1 1 

Concepts and 1 1 
! Testing to ! 1 

Process Control 1 1 
1 1 1 


1 1 1 1 

1 b. Technical 1 1 

1 Guidance 1 1 

1 1 1 


1 II 

4. O&H Manual 1 1 1 

1 11 1 


1 a. Adequacy 1 1 

1 1 1 
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b. Shift Staffing 
Adequacy 
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1 II 1 

j b. Use by Operators 1 1 1 

1 1 1 


1 1 ! 1 
I 5. Miscellaneous 1 1 1 

1 1 ! ! 


i 1 I 1 
1 a. Equipment 1 1 1 
i Malfunction 1 1 1 

1 1 1 



1 1 
c. 1 1 

1 i 


d. 


1 

1 

i 


1 

1 

i 


1 1 
e. 1 1 


f. 


1 
1 

1 


1 

1 
1 


1 1 
g. 1 1 

1 t 


1 1 
h. I ] 

I 


i. 


1 
1 
1 


1 
1 
1 



I 1 1 I 

! f. I I I 
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GUIDELINES FOR INTERPRETING COMPLIANCE-LIMITING FACTORS 



Category 



Explanation 



A. ADMINISTRATION 

1. Plant Administrators 
a. Policies 



b. Fami 1 iarity with 
Plant Needs 



Oo the appropriate staff members have the 
authority to make required decisions 
regarding operation (e.g., adjust valve), 
maintenance (e.g., hire electrician), 
and/or administration (e.g., purchase 
critical piece of equipment) decisions, or 
do the administration policies require a 
strict adherence to a "chain of command" 
(which has caused critical decisions to be 
delayed and in turn has affected plant 
performance and reliability)? Does any 
established administrative policy limit 
plant performance? 

Do the administrators have a first-hand 
knowledge of plant needs through plant 
visits, discussions with operators, etc.? 
If not, has this been a cause of poor plant 
performance and reliability through poor 
budget decisions, poor staff morale, poor 
operation and maintenance procedures, poor 
design decisions, etc.? 



2. Plant Staff 
a. Manpower 
1) Number 



2) Plant Coverage 



Does a limited number of people employed 
have a detrimental effect on plant 
operations (e.g., not getting the necessary 
work done)? 

Does the time period of plant operation 
cause unnecessary operation adjustments to 
be made or inefficient use of the number of 
people on the staff (e.g., operators 
getting in each other's way)? 
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b. Morale 

1) Motivation 

2) Pay 

3) Supervision 

4) Working Conditions 

c. Productivity 

d. Personnel Turnover 

Financial 

a. Insufficient Funding 



b. Unnecessary Expenditures 



c. Indebtedness 



Does the plant staff want to do a good job 
because they are motivated by 
self-satisfaction? 

Does a low pay scale discourage more highly 
qualified persons from applying for 
operator positions or cause operators to 
leave after they are trained? 

Does the working relationship of the plant 
superintendent and operator or supervisor 
and operator cause adverse operator 
incentive? 

Does a poor working environment create a 
condition for more "sloppy work habits" and 
lower operator morale? 

Does the plant staff conduct the daily 
operation and maintenance tasks in an 
efficient manner? Is time used 
efficiently? 

Does a high personnel turnover rate cause 
operation and/or maintenance problems that 
affect process performance or reliability? 



Does the lack of available funds cause poor 
salary schedules, insufficient stock of 
spare parts that results in delays in 
equipment repair, insufficient capital 
outlay for improvements, etc.? 

Does the manner in which available funds 
are dispersed cause problems in obtaining 
needed equipment, staff, etc.? Are funds 
spent on lower priority items while needed, 
higher priority items are unfunded? 

Does debt payment limit the amount of funds 
available for other needed items such as 
equipment, staff, etc.? 
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B. MAINTENANCE 
1. General 

a. Housekeeping 



b. Equipment Age 



c. Scheduling and 
Recording 



d. Manpower 



2. Preventive 

a. Lack of Program 



b. References Available 



c. Spare Parts Inventory 



d. Workload Distribution 



Does a lack of good housekeeping procedures 
(e.g., grit channel cleaning; bar screen 
cleaning; unkept, untidy, or cluttered 
working environment) cause an excessive 
equipment failure rate? 

Does the age or outdatedness of critical 
pieces of equipment cause excessive 
equipment downtime and/or inefficient 
process performance and reliability (due to 
unavailability of replacement parts)? 

Does the absence or lack of an effective 
maintenance scheduling and recording 
procedure create a condition for an erratic 
preventive maintenance program that results 
in unnecessary equipment failure? 

Does the lack ;*" adequate maintenance 
manpower resul: in preventive maintenance 
functions (to prevent equipment breakdown) 
not being competed or in emergency 
equipment repairs being delayed? 



Does the absence or lack of an effective 
maintenance program cause unnecessary 
equipment failures or excessive downtime 
that results In plant performance or 
reliabil ity? 

Does the absence or lack of good equipment 
reference sources cause unnecessary 
equipment failure and/or downtime for 
repairs (includes maintenance portion of 
O&M manual)? 

Does a critically low or nonexistent spare 
parts inventory cause unnecessary long 
delays in equipment repairs that result in 
degraded process performance? 

Does uneven distribution of preventive 
maintenance tasks cause neglect of other 
important duites at certain times of the 
month or year? 
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3. Emergency 

a. Staff Expertise 



b. Critical Parts 
Procurement 



c. Technical Guidance 



C. DESIGN 

1. Plant Loading 



a. Organic 

b. Hydraulic 

c. Industrial 

d. Toxic 

e. Seasonal Variation 

f. Infiltration/Inflow 

g. Return Process Streams 

2. Unit Design Adequacy 
a. Preliminary 



Does the plant staff have the necessary 
expertise to keep the equipment operating 
and to make smaller equipment repairs when 
necessary? 



Do delays in getting replacement parts 
cause extended periods of equipment 
downtime? 

If technical guidance for repairing or 
installing equipment is necessary to 
decrease equipment downtime, is it 
available and retained? 



Does the presence of "shock" loading 
characteristics over and above what the 
plant was designed for, or over and above 
what is thought to be tolerable, cause 
degraded process performance by one or more 
of the loadings (a-c) listed below? 



Does excessive infiltration or inflow cause 
degraded process performance because the 
plant cannot handle the extra flow? 

Does excessive volume and/or a highly 
organic or toxic return process flow stream 
cause adverse effects on process 
performance, equipment problems, etc ? 



Do the design features of any preliminary 
treatment unit cause upsets in downstream 
equipment wear and tear that has led to 
degraded plant performance? 



WPCP NON-COMPLIANCE ASSESSMENT 
AND CORRECTION PROGRAM 



PAGE 14 



b. Primary 



c. Secondary 

1) Process 
Flex ib i 1 ity 



2) Process 

Control labil ity 



3) "Aerator" 



4) Clarifier 



Advanced Waste 
Treatment 



Does the shape or location of the unit 
contribute to its accomplishing the task of 
primary treatment? Does the unit have any 
design problem area within it that has 
caused it to perform poorly? 



Does the unavailability of 
piping, etc., limit plant 
reliability when other mod 
of the existing plant can 
improve performance (e.g . 
activated sludge plant in 
contact stabilization mode 
trickling filter with cons 
loading or recirculation r 
good secondary treatment e 
opposed to a degraded "pol 
effluent)? 



adequate valves, 
performance and 
es of operation 
be utilized to 

operate 

plug, step, or 
; operate 
tant hydraul fc 
atio; discharge 
ffluent as 
ishing pond" 



Do the existing process control features 
provide adequate adjustment and measurement 
over the appreciate flows (e.g., return 
sludge) in the >-ange necessary to optimize 
process performance, or is the flow 
difficult to adjust, variable once 
adjusted, not measured and recorded, not 
easily measurable, etc.? 

Does the type, size, shape, or location of 
the "aerator" (aeration basin, trickling 
filter, RBC, etc.) hinder its ability to 
adequately treat the sewage and provide for 
stable operation? Is oxygen transfer 
capacity inadequate? 

Does a deficient design cause poor 
sedimentation due to the size, type, or 
depth of the clarifier; placement or length 
of the weirs; or other miscellaneous 
problems? 

Advanced waste treatment is any process of 
wastewater treatment that upgrades water 
quality to meet specific effluent limits 
that cannot be met by conventional primary 
and secondary treatment processes (i.e., 
nitrification towers, chemical treatment, 
multimedia filters). (Space is availabe in 
the Checklist to accomodate advanced 
processes). 
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e. Disinfection 



f. Sludge Wasting 

Capability 



g. Sludge Treatment 



h. Ultimate Sludge 
Disposal 



3. Miscellaneous 



a. Plant Location 



b. Unit Process Layout 



c. Lack of Unit Bypass 



Does the shape or location of the unit 
contribute to its accomplishing 
disinfection of the wastewater (i.e., 
proper mixing, detention time, feed rates, 
feeding rates proportional to flow, etc.)? 

Does the plant have sludge wasting 
facilities. If so, can desired volume of 
sludge be wasted? Can sludge wasting be 
adequately controlled? Can sludge wasted 
be sampled without extreme difficulty? 

Does the type or size of the sludge 
treatment process hinder sludge 
stabilization {once sludge has been removed 
from the wastewater treatment system), 
thereby causing process operation problems 
(e.g., odours, limited sludge wasting, 
etc.)? 

Is the ultimate sludge disposal program, 
including facilitates and disposal area, 
impacting on effluent quality. 

The design "miscellaneous" category covers 
areas of "design inadequacy not specified in 
the previous design categories. (Space is 
available in the Checklist to accommodate 
additional items not listed.) 

Does a poor plant location or poor roads 
leading into the plant cause it to be 
inaccessible during certain periods of the 
year (e.g., winter) for chemical or 
equipment delivery or for routine 
operation? 

Does the arrangement of the unit processes 
cause inefficient utilization of operator's 
time for checking various processes, 
collecting samples, making adjustments, 

etc.? 

Does the lack of a unit bypass 1) cause 
plant upset and long-term poor treatment 
when a short-term bypass could have 
minimized pollutional load to the receiving 
waters; 2) cause necessary preventive or 
emergency maintenance items to be cancelled 
or delayed; or 3) cause more than one unit 
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d. Hydraulic Profile 
1) Flow Backup 



2) Submerged Weirs 



3) Flow Proportioning 
to Units 



e. Alarm Systems 



g. Process Automation 
1) Monitoring 



2) Control 



h. Lack of Standby 



to be out of service when maintaining only 
one unit? 



Does an insufficient hydraulic profile 
cause ground flooding or flooding of 
upstream units, except clarifiers? Does 
periodic release of backed-up flow cause 
hydraulic surge? 

Does &n insufficient hydraulic profile 
cause flooding of clarifiers and submerged 
clarifier weirs? 



Does inadequate flow proportioning or flow 
splitting to duplicate units cause problems 
or partial unit overloads that degrade 
effluent quality or hinder achievement of 
optimum process performance? 

Does the absence or inadequacy of a good 
alarm system for critical pieces of 
equipment cause unnecessary equipment 
failure or in any way cause degraded 
process performance? 



Does the lack of needed automatic 
monitoring devices (DO meter, pH meter, 
etc.) cause excessive operator time to 
watch for slug loads or process upset to 
occur because of slug loads? Does the 
breakdown or improper workings of automated 
process monitoring features cause 
disruption of automated control features 
and subsequent degradation of process 
performance? 

Does the lack of a needed automatic control 
device (time clock, flow activated 
controls, etc.) cause excessive operator 
time to make process control changes or 
necessary changes to be cancelled or 
delayed? Does the breakdown or the 
improper workings of automatic control 
features cause degradation of process 
performance? 

Does the lack of standby units for key 
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Units for Key 
Equipment 



i. Laboratory Space 
and Equipment 



j. Process 

Accessibility 
for Sampling 



k. Equipment 
Accessibi lity 
for Maintenance 



1. Plant Inoperability 
Due to Weather 



D. OPERATION 

1. Staff Qual if ications 
a. Ability 
1) Aptitude 



2) Level of 
Education 



b. Certification 

1) Level of 
Certification 



2) Training 



equipment cause degraded process 
performance during breakdown or necessary 
preventive maintenance items to be 

cancelled or delayed? 

Does the- absence of an adequately equipped 
laboratory limit plant performance by the 
lack of operational testing and performance 
monitoring? 

Does the inaccessibility of various process 
flow streams (e.g., recycle streams) for 
sampling prevent needed information from 
being obtained? 

Does the inaccessibility of various pieces 
of equipment cause extensive downtime or 
difficulty in making needed repairs or 
adjustments? 

Are certain units in the plant extremely 
vulnerable to weather changes (e.g., cold 
temperatures) and, as such, do not operate 
at all or do net operate as efficiently as 
necessary to acnieve the required 
performance? 



Does the lack of capacity for learning or 
understanding new ideas by critical staff 
members cause poor O&M decisions leading to 
poor plant performance or reliability? 

Does a low level of educaton cause poor O&M 
decisions? Ooes a high level of education 
or a lack of process understanding cause 
needed training to be overlooked? 



Does the lack of adequately certified 
operators cause poor process control 

decisions? 

Does the operator's inattendance at 
available training programs cause poor 
process control decisions? 
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c. Sewage Treatment 
Understanding 



d. Insufficient Time 
on Job (Green Crew) 



2. Testing 

a. Performance Monitoring 

b. Process Control Testing 



3. Process Control 
Adjustments 

a. Operator Application 
of Concepts and 
Testing to Process 
Control 



b. Technical Guidance 



4. O&M Manual 

a. Adequacy 

b. Use by the Operator 



Is the operator's lack of understanding of 
sewage treatment, in general, a factor in 
poor operational decisions and poor plant 
performance or reliability? 

Does the short time on the job cause 
improper process control adjustments to be 
made (e.g., opening or closing a wrong 
valve, turning on or off a wrong pump, 
etc.)? 



Are the required monitoring tests being 
completed in compliance with the 
certificate of approval and are they truly 
representative of plant performance? 

Does the absence or wrong type of process 
control testing cause improper operational 
control decisions to be made? 



Is the operator deficient in the 
application of his/her knowledge of sewage 
treatment and interpretation of process 
control testing to process control 
adjustments? 

Does false operational information received 
from a technical consultant cause improper 
operational decisions to be continued? 
Does a technical person (e.g., design 
engineer, equipment representative) fail to 
address obvious operational deficiencies 
while being in a position to correct the 
problem? 



Does a poor O&M manual used by the operator 
result in poor or improper operational 
decisions? 

Does a good O&M manual not used by the 
operator cause poor process control and 
poor treatment that could have been 
avoided? 
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5. Miscel laneous 



a. Equipment Malfunction 



b. Shift Staffing 

Adequacy (Operations) 



The operation "miscellaneous" category 
deals with any pertinent operational 
information not covered in the previous 
operational sections. (Space is available 
in the Checklist to accommodate additional 
items not listed.) 

Does malfunctioning equipment cause 
deteriorated process performance? 

Does the improper distribution of adequate 
manpower prevent process controls from 
being made or made at inappropriate times, 
resulting in poor plant performance? 



^ -< ™ r n ' ~ ' • / — 



SUMMARY SHEET FOR RANKING 
COMPLIANCE LIMITING FACTORS 
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SUMMARY SHEET FOR RANKING COMPLIANCE-LIMITING FACTORS 

Plant/Name Location 

Performed by _^_ 



Date 



Plant Type: 



Design Flow: 



Actual Flow: 



Year Plant Built: 



Year of Most Recent Upgrade: 



Plant Performance Summary: 





RANKING TABLE 1 


Ranking 1 Performance-Limiting Factors 


i ! 


* ! 


3 ! 


< ! 


5 ! 


' 6 


7 


8 


9 


10 


11 


12 ! 
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CPE SUMMARY SHEET TERMS 



PLANT TYPE 



DESIGN FLOW 
ACTUAL FLOW 

YEAR PLANT BUILT 

PLANT PERFORMANCE SUMMARY 

RANKING TABLE 

RANKING 

COMPLIANCE-LIMITING FACTORS 



Brief but specific description of type of 
plant (e.g., two-stage trickling filter 
with anaerobic digester or extended 
aeration activated sludge with polishing 
pond and without sludge digestion). 

Plant design flow rate as of most recent 
upgrade. 

Wastewater flow rate for current 
operating condition {e.g., for past 
year). Also, significant seasonal 
variation in flows should be noted. 

Year initial units were put into 

operation. 

Brief description of plant performance as 
related to present and anticipated 

treatment requirements. 

In descending order, a list of the major 
causes of decreased plant performance and 
reliabil ity. 

Causes of decreased plant performance and 
reliability, with the most critical ones 
listed first. 

Categories listed in the Checklist 
(Appendix D) . 



APPENDIX F 

ADMINISTRATIVE STRUCTURE, 
PLANT BUDGET, ENERGY CONSUMPTION 
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APPENDIX F 
ADMINISTRATIVE STRUCTURE 

A. ORGANIZATION: 

Administrative Authority (City, Region, MOE) 



Develop an Organization Chart include from Administrative Authority to 
Plant Based Decision Makers 
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B. PLANT PERSONNEL 

Personnel Classification - Provide summary of personnel at the WPCP. 

No. Title Qua! if ications Pay Scale 

Administrative 
Operations 
Maintenance 

C. PLANT COVERAGE: 

Weekdays 



Weekends & Holidays 
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D. PLANT BUDGET (Secure copy of actual budget if available): 

(Budget Year ) 

Administration - 



Operations - 



Maintenance 
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E. DEBT SCHEDULE: 



WPCP NON-COMPLIANCE ASSESSMENT 
AND CORRECTION PROGRAM 



PAGE 5 



G. DISCUSSION OF EXPENDITURES: 

Budget for: Dollar Amount Percent of Total 

Salaries {incl. fringes) $ 

Utilities 

Training 

Other 

Operations Subtotal $ 



Capital Outlay 
(incl . financing and 
capital replacement) 



Total 100 

Operation Cost Per Thousand Mega Litre. 



Comments: 



1 
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H. POLICY, SUPPORT, AND ATTITUDE. 
Operating Authority 

- Attitude toward staff? 

- Attitude toward MOE? 

- Self-sustaining facility attitude? 

- Attitude toward consultants? 

- Future plans? 

- Policies? 

Performance Goal : 

- Is plant in compliance? 

• If yes, what's making it that way? 

• If no, why not? 

- Is pressure felt for performance? 

- What are performance requirements? 

Administrative Support: 

- Budget 

• Within range of other plants? 

• Covers capital improvements? 

• Unnecessary expenditures? 

• Sufficient? 

- Personnel 

• Within range of other plants? 

• Allows adequate time? 

• Motivation, pay, supervision, working conditions? 

• Productivity? 

• Turnover? 

- Involvement 

• Visits to treatment plant? 

• Awareness of facility performance? 

• Request status reports (performance and cost-related)? 

• Familiarity with plant needs? 

Attitude Assessment: 

Excellent: Reliability provides adequate treatment at lowest 
reasonable cost. 
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Normal: Provide as good a treatment as possible with the money 
available. 

Poor: Spend as little as possible with no correlation made to 

achieving plant performance. 



I 
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I. ENERGY CONSUMPTION: 

Mectricity 



Source of Information 

< /kWh (Attach rate schedule if available) 
Base Cost 
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J. ENERGY CONSUMPTION: 

Natural Gas or Fuel Qi 1 

Source of Information 



Unit Cost (Attach rate schedule if available) 

Days in Billing Fuel Oil Mitre) 
Month/Year Period Gas (trr) Cost 



Total 
Average 



APPENDIX G 
DESIGN DATA 
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APPENDIX G 
DESIGN DATA 
A. INFLUENT CHARACTERISTICS: 



Average Daily Flow: 


Design 
Current 


Maximum Monthly Flow: 


Design 
Current 


Maximum Hourly Flow: 


Design 
Current 


Average Daily BOD5: 


Design 
Current 


Average Daily TSS: 


Design 
Current 


Infiltration/Inflow: 





Seasonal Variations: 
Major Industrial Wastes: 
Collection System: 
Comments: 



MLD 
MLD 

MLD 
MLD 

MLD 
MLD 

MLD 
MLD 

MLD 
MLD 
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B. UNIT PROCESSES: 

Flow Measurement 
(Form for each flow measuring device) 



Flow Stream Measured 
Control Section: 

Type and Size 

Location 



Comments (operational problems, maintenance problems, unique features, 
preventive maintenance procedures, etc.) 



Recorder: 

Name Model 

Flow Range 



Calibration Frequency 



Date of Last Calibration 

Location ___ 

Totalizer 



Comments (operation and design problems, unique features, etc.) : 



Accuracy Check During Assessment; 

Method of Check: 
Results: 
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Pumping 
(Complete as many forms as necessary) 



Flow Stream No. of 

Pumped Type Pumps Name Model HP Capacity Head 



Comments (flow control, suitability of installed equipment, results of 
capacity check during assessment, etc.): 
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Preliminary Treatment 



Mechanical Bar Screen: 

Name 

Model 



Bar Screen Width 
Bar Spacing 



Within Building? 



Description of Operation: 

Hand-Cleaned Bar Screen: 

Bar Screen Width 

Bar Spacing 



Cleaning Frequency 
Within Building? _ 



Screenings Volume: 

Normal 

Peak 



Screening Disposal : 



Comments: 



Horsepower 

mm 

mm 

Heated 7 



mm 
mm 



Heated? 



Comminutor: 

Name 

Model 



Within Building? 



Horsepower 
Heated? 
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Maintenance: 



Comnents; 



Grit Removal: 

Description of Unit: 



Grit Volume: 

Normal m J 

Peak m s 

Disposal of Grit: 



Comnents: 
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Primary Treatment 
Primary Clarif ier(s) : 

Number Surface Dimensions 



Water Deptn (Shallowest) 








m 


water Depth (Deepest) 








m 


Weir Location 










Weir Length 








m 


Total Surface Area 








m 


Total Volume 








m 


Flow 










MOE Guideline 








MLD 


Design 








MLD 


Operating 








MLD 


Weir Overflow Rate 










MOE Guideline 








MLD 


Design 








MLD 


Operating 








MLD 


Surface Settling Rate 










MOE Guideline 








MLD 


Design 








MLD 


Operating 








MLD 


Hydraulic Detention Time 


MOE 


Gui 


je 1 i ne 


hr 


(Design) hr (Ope 


rating) 


hr 




Collector Mechanism Name 










Model 




HO 


rsepower 
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Scum Collection and Treatment: 
Scum Volume: 



Normal: m 3 /d 

Peak: mVct 
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Aeration Tank(s) : 
No. of Basins 



Water Depth 
Total Volume 
Flow 



MOE Guideline 
Design 



Operating 



Sewage Detention Time 

MOE Guideline 

Design 



Operating 

BOD5 Loading 

MOE Guideline 
Design 



Operating 
Covered? 



Type of Aeration 
Name 



Secondary Treatment 



Surface Dimensions 



MLD 
MLD 
MLD 



hr 



MLO 



hr 
hr 



kg/m 3 /d 

kg/m 3 /d 
kg/m'/d 



No. of Aerators 



I 
I 
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Mode) 



Horsepower 



Modes of Operation (Current and Other Options): 
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Oxygen Transfer: 






(A) Type of Aeration 


No. 


of Aerators Name 


Model 




Horsepower 


Capacity 




m 3 /d 

kg/d 


(8) No. of Blowers 


Name 
Capacity 


Model 


Horsepower 


m 3 /d 


Location 






Type of Diffusers 


Depth 


Manufacturer 


Model 


m 



Comments: 
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Trickling Fi Iter: 

No. of filters Covered? 

Surface Dimensions 

Media Type 



MOE Guidel ine 
Design 



Operating 

Organic Loading 
MOE Guideline 
Design 



Operating 

Hydraulic Loading 

MOE Guidel ine 

Des zn 



Operating 



Specific Surface m 2 /m 3 

Media Depth m 

Surface Area m 2 

Media Volume m 3 

Flow 



m 3 /d 




m 3 /d 




m 3 /d 




kg/m 3 


/d 


kg/m 3 


/d 


kg/m 3 


/d 


m 3 /nr 


7d 


m J /nr 


! /d 


m 3 /m 


! /d 



Recirculation (description, ranges, current operation): 



Mode of Operation: 



Comments: 
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Rotating Biological Contractor (RBC) : 

No. of Shafts Length of Shafts 

Ho. of Cells Cell Volume 

Name 



Disc Diameter 
RPM 



Peripheral Velocity 
Total Surface Area 
Percent Submergence 
Flow 

MOE Guideline _ 
Design 



Operating 

Temperature 

MOE Guideline 

Design 



Operating 
Organic Loading 



MOE Guideline 
Design 



Operating 



Total Detention Time (MOE Guideline) hr 

(Design) hr (Operating) hr 

Covered? Heated? 
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m 



m/sec 



m 3 /d 
m J /d 

m J /d 

°C 
°C 

°c 

g SB0D/m 2 /d 

g SB0D/m 2 /d 

g SB0D/m z /d 

g SB0D/m 2 /d 



Flexibility to Distribute Load to Stages: 
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Conments; 
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Activated Biofilter (ABF) 

Biocell: Model No. of Cells 

Surface Dimensions 



Total Surface Area m 2 

Media Depth m 2 

Total Media Volume m 1 

Media Type Specific Surface m 2 /m 3 

8OD5 Loading 

(MOE Guideline) kg/m 3 /d 

(Design) kg/m 3 /d 

(Operating) kg/m 3 /d 

Recirculation Tank: Dimension (LxWxD) m 

Volume m 3 

Aeration Basin; Surface Dimensions 



Total Surface Area m 2 

Depth m 

Volume m 3 

Hydraulic Detention Time 

MOE Guideline min Design min 

Operating min 



Comments: 
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Secondary Clarifier(s) 
No. of Clarifiers 



Dimensions 



Water Depth (Shallowest) 
(Deepest) 

Weir Location 



Percent of Clarification Developed by Launders 

Weir Length 

Surface Area 

Volume 

Flow 

MOE Guidelines 

Design 



Operating 



Weir Overflow Rate 
MOE Guidelines 
Design 



Operating 



Surface Settling Rate 

MOE Guidelines 

Design 



Operating 



m 

m 



Hydraulic Detention Time 

MOE Guideline hr Design hr Operating 



m J /d 
m 3 /d 

■*/d 

m 3 /m/d 
m 3 /m/d 
m 3 /m/d 

m 3 /m 2 /d 
m J /m 2 /d 

m 3 /m 2 /d 

hr 



Collector Mechanism Name 



Model 



Horsepower 



Return Sludge Collector Mechanism Type 
Scum Collection and Removal: 
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Scum Volume: (Normal) m 3 /d 

(Peak) m 3 /d 

Comments: 
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Return Sludge 



Description of Sludge Movement (i.e., scrap to clarifier hopper, pump to 
aeration tank) : 



Controllable Capacity RangeL: 

(low) m 3 /d 

(High) ; m 3 /d 

Method of Control: 

Sampling Location: 

Comments: 

Waste Sludge 

Description of Waste Procedure (i.e., variable-speed pump wastes from 
separate clarifier hopper, continuous or by timeclock): 

Method of Waste Volume Measurement: 

Sampling Location: 

Comments: 
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Disinfection 

Contact Tank(s): 

Mo. of Separate Tanks 


Surface Dimension(s) 


Channel Length-to-Width Ratio No. of Bends 




Water Depth 


m 


Total Volume 


m 1 


Detention Time (MOE Guideline) min (Design) 
(Operating) min 


min 



Drain Capabi lity: 

Scum Removal Capability: 

Comments: 

Chlorinator(s) : 

Name No. of Chlorinators 



Capacity kg/d 

Type of Injection Flow Proportioned? 

Feed Rate (Operating) kg/d 

Dosage (Operating) mg/L 

Chlorine Diffusion 

Comments: 
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Sludge Hand! ing 



Aerobic Digestion: 
No. of Tank(s) 

Water Depth _ 

Volume 

Covered? 



Type of Aeration 



Supernatant Capability 

No. of Aerators 

Hodel 



Type of Diff users 
Model 



Air Capacity 



Oxygen Transfer Capacity 
Location 



Surface Dimension(s) 



Heated? 



Name 



Horsepower 



Manufacturer 



Depth 



m 

L/s 

kg/d 



Mode of Operation: 



Comments: 



Anaerobic Digestion: 
No. of Digesters 
Sidewall Depth _ 

Center Depth 

Total Volume 



Diameter 



m 

m 
m 
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Floating Cover/Fixed Cover 

Solids Loading 

(MOE Guidelines) US/m 3 /d 

(Design) ^^_ US/m 3 /d 

(Operating) US/m 3 /d 

Flow (MOE Guideline) m J /d 

(Design) ____ m J /d 

(Operating) m 3 /d 

Detention Time (Design) days (Operating) days 

Heating: 

Mixing: 

Sampling Ports: 
Mode of Operation: 
Comments: 
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Summary of Plant Power Use 
Item KW Usage (%) Weighted KW 
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C. OTHER DESIGN INFORMATION: 

Standby Power (description of unit; automatic activation? capacity for 
which processes? frequency of use, etc.): 



Alarm Systems (description of system, units covered, etc.) 



Miscel laneous: 
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D. PLANT AUTOMATION (description of any plant automation not covered under 
more specific topics): 



LABORATORY CAPABILITY: 

Location Floor Dimensions 

Counter Space m Hot Water? 

Fi le Cabinet? Desk? 



Tests Performed by Whom? 



Monitoring Tests Conducted (TSS, BOD, pH, Fecal Coliform, Others) 

According to Certificate of Approval 

Tests Conducted More Frequently 

Tests Conducted Less Frequently 

Tests with Suspected or Known Analytical Problems 



Operational Test Capability (Equipment/Chemicals): 
(Check if available) 

00 meter 

B00 5 

Mai lory-type settleometer 

Graduated cylinder 

Imhoff cone 

Turbidity 

Ammonia 

Nitrate 
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LABORATORY CAPABILITY: 

Opertaional Test Capability: (Check if Available) 

Total Kjeldanl nitrogen 

Suspended solids 

Volatile suspended solids 

Sludge blanket depth measurement 

Core sample taker 

Alkalinity 

Volatile acids 

pH meter 

Centrifuge solids concentrat ; 3ns 

Oxygen uptake rates 



APPENDIX H 
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APPENDIX H 
OPERATIONS DATA 

A. PROCESS CONTROLS: 

Who sets major process control strategies and decisions? 
Where is help sought when desired performance is not achieved? 
Are staff memDers asked their opinions? 

B. SPECIFIC PROCESS CONTROLS: 

Primary Clarification 

1. Sludge Removal : 

2. Performance Monitoring: 

3. Other: 

Suspended Growth WPCP Secondary Systems 

1. Sludge Mass Control: 

2. Return Sludge Control: 

3. DO Control: 

4. Clarifier Solids Loading: 

5. Other: 

Fixed Film WPCP Secondary Systems 

1. Secondary Clarifier Sludge Removal: 

2. Anaerobic Sidestream Returns: 

3. Other: 
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PROCESS CONTROL REFERENCES USED (Specifically note references that 
are the source of poor process control decisions or strategies, 
suspected or definitely identified): 



I 
I 
I 



APPENDIX i 
MAINTENANCE DATA 
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APPENDIX I 
MAINTENANCE DATA 



EQUIPMENT OR PROCESSES OUT OF SERVICE DUE TO BREAKDOWNS (Identify 
equipment or process, description of problem, length of time out or 
service, what has been done, what remains to be done, estimated time 
before repair, how it affects performance): 

DURING THE ASSESSMENT (List and explain): 



DURING THE LAST 24 MONTHS (List and explain): 



1 
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B. PREVENTIVE MAINTENANCE PROGRAM: 

Method of Scheduling: 
Method of Documenting Work Completed: 
Adequacy of Resources Available: 
Lubricants: 

Tools: 

Others: 

C. EMERGENCY MAINTENANCE PROGRAM: 

Small Spare Parts (fuses, belts, bearing, packing diffusers, etc) 

Major Spare Parts (large motors, gear bO'es, blowers, flowmeter, 
etc.) 

Manpower; 

Expertise: 

References: 

O&M Manual: 
Accurate As-BuiUs: 
Manfacturer's Literature: 

D. GENERAL HOUSEKEEPING: 



APPENDIX J 
PERFORMANCE DATA 
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APPENDIX J 
PERFORMANCE DATA 
A. SOURCE OF DATA: 



B. REPORTED MONITORING DATA FOR PREVIOUS 12 MONTHS (flows in MLD; others 
mg/L, except as noted): 



Raw Primary Effluent 



Mo/Yr Flow 6OD5 TSS BOD5 TSS 



AVG 
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B. REPORTED MONITORING DATA FOR PREVIOUS 12 MONTHS (com.) 

Final Effluent Other 

Total Nitrogen Nitrogen BOD5 
Mo/Yr Flow BOD5 TSS Phosphorus TKN NH3 



AVG 



Certificate of Approval 

C. REASONS (if any) REPORTED MONITORING DATA ARE NOT BELIEVED TO REPR 
ACTUAL EFFLUENT QUALITY (unrepresentative sampling, improper lab analysis 
unaccounted-for sludge loss, selective reporting, etc.): 



APPENDIX K 

TYPICAL PROCESS CONTROL AND 
PERFORMANCE MONITORING FORM FOR WPCP 
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APPENDIX K 
TYPICAL PROCESS CONTROL 
AND PERFORMANCE MONITORING 
FORM FOR WPCP 

This form is to be tailored to the WPCP being assessed and then used for data 
gathering prior to and during process control adjustments. The initial effort 
should be to bring the process into a normal operating range. Fine tuning of 
the process and training of WPCP staff is to follow. 

During process adjustments WPCP staff should oe made aware of the purpose of the 
adjustments so they can assist and maintain a good attitude. 

Weekly 

Sun Mon Tue Wed Thur Fri Sat Average 



Flow 




Total to WPCP 


MLD 


Maximum Flow 


MLD 


Minimum Flow 


MLD 


Peak Flow 


MLD 


Raw Sewage 





Biochemical Oxygen Demand (BOD5) mg/L 

Suspended Solids (SS) mg/L 

Phosphorus Total P.t. mg/L 

pH 

Temperature °C 

Primary Influent 

Biochemical Oxygen Demand (BOD5) mg/L 

Suspended Solids (SS) mg/L 

Phosphorus Total P.t mg/L 

Primary Effluent 

Biochemical Oxygen Demand (BOD5) mg/L 

Suspended Solids (SS) mg/L 

Phosphorus Total P.t. mg/L 

Kjeldahl Nitrogen (NH3-N) mg/L 
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Weekly 
WPCP Effluent Sun Mon Tues Wed Thur Fri Sat Average 

Biochemical Oxygen Demand Total BQD5-t mg/L 

Biochemical Oxygen Demand Soluble BOD5-S mg/L 

Suspended Soilids (SS) mg/L 

Phosphorus Total (P.t) mg/L 

Phosphorus SoluDle (P.s) mg/L 

pH 

Chlorine used Kg 

Chlorine Residual mg/L 

Kjeldahl Nitrogen (NH5H) mg/L 

Aeration Tanks (Average) 

Mixed Liquor Suspended Solids (MLSS) mg/L 

Mix Liquor Suspended volatile Solids (MLVSS) mg/L 

Mixed Liquor Temperature °C 

30 - Minute Settled Solids % 

Sludge Volume Index SVI mL/g 

Dissolved Oxygen (0.0.) mg/L 

Air Flow MLD 

Return Activated Sludge (RAS) 

Volume MLD 

Total Solids X 

Suspended Solids mg/L 

Volume of Total Solids X 
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Weekly 
Waste Activated Sludge Sun Mon Tues Wed Thur Fri Sat Average 

Volume MLD 

Total Solids % 

Suspended Solids (SS) mg/L 

Volume of Total Solids % 

Phosphorus Removal 

Volume Chemical Used litres 

Kg of Iron (Fe) applied Kg 

Iron Dosage (FE) mg/L 

Grit Removal 

Grit Removal M* 

Grit per m 3 /MLD 

Raw Sludge 

Volume Pumped MLD 

Total Solids % 

Total Volatile Solids % 

Primary Digester 

Total Solids X 

Temperature °C 

Volatile Acids MLD 

Alkalinity mg/L 

PH 

volatile Solids % 
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Weekly 
Digester Supernatant Sun Mon Tues Wed Thur Fri Sat Average 

Volume 

Biochemical Oxygen Design {BOD5) mg/L 

Suspended Solids (SS) mg/L 

Digester Gas 

Total Gas Produced m i 

Gas to Boiler m 3 

Gas to Waste Gas Burner m 3 

Sludge Storage 

Volume of Sludge to Storage ML 

Activated S'udge Operation 

Kg of BOD5 Applied per day 

Kg of BOD5/1H 3 of Aeration Tank/Day 

F/M (Kg of BODs/Kg MLVSS/day 

Sludge Retention Time days 

Air Applied m 3 /m 3 of flow 

Air Applied m 3 /Kg BOD5 applied 

Oigester Operation 

Kg dry solids applied /day 

Kg Volatile solids applied/day 

Kg Volatile solids/m 3 Primary Digester/day 

% Reduction of Volatile Solids 

Kg Volatile solids destroyed 

Gas produced/day m 3 

m 3 /Kg Volatile solids destroyed 

Hydraulic retention time in Primary Digester/days 



APPENDIX L 

GENERAL TABLE OF CONTENTS TO BE 

FOLLOWED FOR THE WPCP NON-COMPLIANCE 

ASSESSMENT AND CORRECTON PROGRAM REPORT 
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APPENDIX L 

GENERAL TABLE OF CONTENTS TO BE FOLLOWED FOR THE WPCP NON-COMPLIANCE 
AND CORRECTION PROGRAM REPORT 



WPCP History 

synobsis of development of plant 

rated capacity of plant 

description of area served 

population served 

industrial contributions 

summary of plant records indicating current flows and waste 
characteristics 

list major process units 

state Certificate of Approval Requirements 



1 
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MAJOR PROCESS UNITS 

For each major process unit provide the following: 

original design capacity 

capacity based on MOE guidelines 

current loadings 

summary of current performance 
COMPLIANCE-LIMITING FACTORS 

Summarize the plants compliance limiting factors that were identified during the 

WPCP Non-Compliance Assessment and Correction Program. List in order of 

importance and briefly the most significant ones. Classify as either design, 
administration, operation or maintenance. 

RECOMMENDED PROCEDURES FOR BRINGING THE WPCP INTO COMPLIANCE WITH ITS 



CERTIFICATE OF APPROVAL THAT WOULD UTILIZE EXISTING CAPITAL WORKS 

Refer to Work Task No. 4. 

RECOMMENDED NEW MAJOR CAPITAL WORKS NECESSARY TO BRING THE WPCP 
INTO COMPLIANCE WITH ITS CERTIFICATE OF APPROVAL 

Refer to Work Task No. 5. 

ESTIMATED COSTS OF MODIFICATIONS AND MAJOR CAPITAL WORKS REQUIRED 
TO BRING THE WPCP INTO COMPLIANCE WITH ITS CERTIFICATE OF APPROVAL 

Refer to work Task No. 6. 



